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Introduction

The physico-chemical diversity of biological small molecules

makes a metabolomic analysis very difficult. Therefore,

TABLE 1: Selection of MRM-transitions for quantitation of
metabolites. Using more than one transition confirms the
Identity of a peak and gives the possibility to select a
matrix-dependent quantifier-transition. For a higher
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FIGURE 3: Sample pattern recognition using principal
component analyses (PCA). Endophyte-free poplar plants
can be clearly distinguished from inoculated ones.
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phase is dominated by deconvolution of the chromatograms to :j
Targeted extract the full and representative mass spectra for subsequent ;
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Metabolite Libraries 4 The deconvolution step is greatly facilitated by using the AMDIS

program and the NIST mass spectral library search program. | FIGURES. Linear quantitation calibration for Glucose
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Intensities for each eluting compound. o /

Knowledge base

In this poster the central strategy in metabolomics is described
using GC-MS/MS technology in a 2-tier overall analysis to
develop a highly sensitive and selective method for the
detection as well as absolute quantification of metabolites using
the triple stage quadrupole GC-MS/MS-MRM-technology.

Identification of metabolites is based on characteristic El
fragmentation patterns as well as on retention time (RT). The
mass spectrum identification is facilitated by searching large —
data bases with NIST, Wiley or dedicated collections of mass /
spectra like GMD, Fiehn-Library and in house metabolite Frann

databases (MOSYS database of TMS-derivatized metabolites : / | | | | |
and MRM transitions). LCQuan (Thermo Scientific) is used for . L s e o i '3
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quantification ions. In Figure 3 an analysis of poplar leafs is For glucose a wide linear calibration range could be achieved from
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oresence of endophytes [3]. of magnitude with excellent precision of R2 = 0. . see Fig.5.
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First, a semi-quantitative discovery phase identifles as many
metabolites as possible from biological samples in a complete
unbiased manner using full scan mass spectra acquisition.
Second, the discovery phase is followed by a target phase,
where metabolites of interest can be selectively measured and
guantified absolutely.

Methods

Sample Preparation

Conclusions

GC-MS/MS with the TSQ Quantum provides both metabolomic
workflow phases on one instrument platform. This allows the
application of both methods directly to the same sample providing

FIGURE 2. A complex metabolite profile measured in the full
scan mode of the TSQ Quantum GC instrument. Chemical
classes are assigned to the corresponding
chromatographic regions.

Extraction and derivatization of plant metabolites was done
slightly modified according to [2].

GC-MS/MS Conditions Aliphatics HO-Acids Monosacharides : ) _ _ _
Alcohols Amino Sugar Phosphates Disacharides Trisacharides hlghest convenience of Sample handllng and hlghest confidence
A mass spectrometer Thermo Scientific TSQ Quantum GC Acids Acids SugarAlcohols with respect to technical variability:

triple quadrupole system was used, equipped with a Thermo

Scientific TRACE GC Ultra and Thermo Scientific TriPlus
Autosampler.

Phase I: Discovery phase analysis
» Selective identification
 Fast full scan analysis with deconvolution
e Access to the largest mass spectral know-how bases
» Reference library building

Split/splitles in;. 230 °C, splitless mode,
splitless time 2 min,

split flow 10 mL/min
Injection: 1 uL
Oven program: Initial: 70 °C hold 1 min
Ramp 1: 1 °C/minto 76 °C

Phase II: Quantitation
 Very accurate quantification
 High selectivity, high sensitivity by MS/MS mode
e High dynamic range for interesting metabolite markers

Relative Abundance

Ramp 2: 6 °C/min to 330 °C, hold 5 min « Complex mixtures analysis using the MRM mode
Post-run: 10 min at 325 °C - e Coeluting compounds get separated and individually
Transferline 340 °C & R guantified by compound-specific MRM
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